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EXAMPLE 4

A SiGe buffer layer comprising two interruptions was
deposited in a variable temperature process at reduced pres-
sure from DCS and GeH4, according to the process described
in Table 3. The temperature decreased from about 900° C. to
about 800° C. over the course of the deposition process.
Interruptions were provided in Steps 4 and 8.
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9. The process of claim 8, wherein the temperature is
between about 700° C. and about 1100° C.

10. The process of claim 1, wherein the temperature is
varied during the deposition process.

11. The process of claim 1, wherein the silicon precursor is
selected from the group consisting of silane, disilane, trisi-
lane, dichlorosilane, trichlorosilane and tetrachlorosilane.

TABLE 3

STEP: 1 STEP: 2 STEP: 3 STEP: 4 STEP: 5
STEP NAME PURGE RAMP (5-10%) FLAT FLAT FLAT
DURATION (min:seconds) 60 4:30 1:00 5 1:00
TEMPERATURE (° C.) 900 Ramp to 850 850 850 850
DEPOSIT OR VENT VENT DEPOSIT DEPOSIT DEPOSIT DEPOSIT
H, FLOW (slm) 40 40 40 40 40
VENT_PRESSURE (torr) 80 80 80 80 80
DCS (sccm) 20 20 20 20 Vent 20
GeH, (scem) 2 15 (ramp from 15 15 15

2to15)
STEP: 6 STEP:7 STEP:8  STEP:9 STEP: 10 STEP: 11

STEP NAME RAMP FLAT FLAT FLAT  RAMP (15-20%) FLAT

(10-15%)
DURATION (seconds) 6:45 1:00 3 1:00 6:05 10:30
TEMPERATURE (° C.) Ramp to 825 825 825 825 Ramp to 800 800
DEPOSIT OR VENT DEPOSIT DEPOSIT DEPOSIT DEPOSIT DEPOSIT DEPOSIT
H, FLOW (slm) 40 40 40 40 40 40
VENT__PRESSURE (torr) 80 80 80 80 80 80
DCS (scem) 20 20 20 Vent 20 20 20
GeH, (scem) 27 (ramp from 27 27 27 58 (ramp from 58

15t0 27) 27 to 58)

What is claimed is:

12. The process of claim 1, wherein the germanium pre-
cursor is selected from the group consisting of GeCl,, GeH,

1. A chemical vapor deposition (CVD) process for forming 35
a strain relaxed SiGe buffer layer over a semiconductor sub- and digermane.
strate in a reaction chamber comprising: 13. The process of claim 1, wherein the silicon precursor is
flowing a silicon precursor and a germanium precursor into dichlorosilane and the germanium precursor is germanium
the reaction chamber to deposit SiGe in a first SiGe tetrachloride.
deposition phase; 40  14.The process of .claim 1, Wherei.n the silicon precursor is
interrupting the flow of the silicon precursor into the reac- DCS and the germanium precursor is germane. o
tion chamber while continuing to flow the germanium 13. The process of claim 1, wherein the SiGe deposited in
precursor into the reaction chamber in a first interruption ~ the first SiGe deposition phase has an increasing concentra-
phase; and tion of germanium. - . .
resuming the flow of the silicon precursor into the reaction 43 16. A method for deposm.ng a SIGe buffer layer Wl,th
chamber while continuing to flow the germanium pre- Feduced.defects ona sgbstrate inareaction chamber compris-
cursor into the reaction chamber to deposit SiGe in a ng continuously ﬂowmg a germanium precursor to the reac-
second SiGe deposition phase, wherein the SiGe depos- tion chamber anq flowing a silicon precursor to the reaction
ited in the second SiGe deposition phase comprises an chamber, wherein the flow of the 511.100n precursor is inter-
increasing concentration of germanium. 50 ruptgd one or more times, and Wher.eln the SlGe depos.lted in
2. The process of claim 1, wherein an interface layer is Fhe SIG.e buffer layer gfter the first Lterruption comprises an
formed in the SiGe buffer layer in the interruption phase. 1nclr sa?ﬁ% ;?g;iﬂ??i?aioigf ém ;ﬁ;ﬁin the substrate com-
3. The process of claim 2, wherein the interface layer has a priseé a bulk silicon layer ’
thickness of less than about 100 A. 18. Th : :
. : . 355 . The method of claim 16, wherein the substrate com-
.4. The process of claim 2, wherein the interface layer has a prises an epitaxially-deposited silicon layer.
thickness of less than about 50 A. 19. The method of claim 16, wherein the SiGe buffer layer
5. The process of claim 2, wherein the interface layer has a comprises an increasing concentration of germanium from a
different composition than the SiGe buffer layer. lower interface with the substrate to an upper interface with an
6. The process of claim 1, wherein interrupting comprises ¢, overlying layer.
stopping the flow of the silicon precursor into the reaction 20. The method of claim 19, wherein the overlying layer is
space for less than about 10 seconds. a strained silicon layer.
7. The process of claim 6, wherein interrupting comprises 21. The method of claim 16, wherein the ratio of germa-
stopping the flow of the silicon precursor into the reaction nium precursor to silicon precursor increases while flowing
space for less than about 5 seconds. 65 the silicon precursor to the deposition chamber.

8. The process of claim 1, wherein the temperature is held
constant throughout the deposition process.

22. A method of depositing a SiGe layer on a substrate in a
reaction chamber comprising:



